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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the measurement machine which displays time amount 

required for measurement. 

[0002] 

[Description of the Prior Art] The description on the front face of a body is called granularity, a wave, a 
profile (configuration), etc. to the small order of change, a front face - description - a measurement 
machine detects the description on such a front face of a body with high precision using the detector of a 
contact mold or a non-contact mold, such [ drawing 4 ] a front face - description — it is the block 
diagram showing the device part of a measurement machine, and 21 is a detector and 24 is a detector 
delivery unit. This delivery unit 24 can move up and down according to the column device 25 (Z shaft 
orientations), and, thereby, can adjust the distance of Z shaft orientations with the measurement object 
(work piece) 30 to arbitration. A work piece 30 is laid on the auto leveling table 26, and can adjust 
levelness (include angle theta) to arbitration within the limits of predetermined. 31 is a surface plate 
which maintains a table 26 and delivery unit 24 grade at the&abk^ysical relationship. 
[0003] I£th gjront face of a work piece 30 is traced namely J(^anned^ Tigvin g this detector 21 in the * 
direction of a horizontal (X-axis) by the delivery unit 24, according tothe^ 
a detector 21 will fluctuate to Z shaft orientations, a front face - description — changing into an 
electrical signal etc. carries out vertical movement of this detector 21, and a measurement machine 
detects the description on the front face of a work piece, and displays or records it on a X-Z flat surface. 
[0004] It is the 3D mode measurement machine which is perfor med ca rrying out the step of the scan on 
the front face of a body by this detector 21 in the direction (Y snatt orientations) which intersects * 
perpendicularly with multiple times and a scanning direction (X shaft orientations). Drawing 5 shows 
the measuring method of a 3D mode measurement machine. Among drawing, 30 are a work piece and 
only die-length trav scans the front face to X shaft orientations by one scan. This is traverse die length. 
If it carries out repeatedly m times while only the step spacing step shifts this scan to Y shaft 
orientations, the description of wor k-piece 30 front face can be measured in three dimension. The record 
or the display in this case is pBrfbrfiied in three" dimension in X-Y-Z space. 

[0005] — ~ 

[Problem(s) to be Solved by the Invention] As mentioned above, it is not rare to require for one 
measurement about several 10 minutes with the 3D mode measurement machine which repeats a scan 
repeatedly. In this case, if a user does not know when measurement will be completed, the advance 
situation of measurement must be confirmed periodically [ in the meantime ], or he has to judge the 
measuring time by experience. However, the method of checking the advance situation of measurement 
periodically prevents an operating personnel from utilizing the latency time to the end of measurement 
for other applications efficiently. On the other hand, the guess of the measuring time by experience is 
difficult for an unskilled operator, and also although it is called an expert, it is not easy [ it ] to memorize 
each measuring time about many measurement. There is also a measurement machine which indicates 
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what% measurement was completed that this point should be improved. However, in this % display, it 

cannot judge in how many minutes it remains and all measurement is completed. V 
"[0006]lBy improving such a point, computing automatically and displaying from the MeaSTGin g 
condition which was able to give the ti me amount to the e nd of measurem ent, this invention can grasp rr~j 
the measuring time easily and correctly also by the unskilled operator, andTims at enabling it to utilize J 
the time amount for other applications. This measuring time will decrease with measurement advance, 
therefore the display o f the measuring time^ill he a residual time displa y. 
[0007] ^ ~ ' 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, it 
calculates from the Measuring condition which was able to give the necessary measuring time, and is 
characterized [ 1st ] by displaying the remaining measuring time which decreases with measurement 
advance on a display. 

[0008] Moreover, in this invention, traverse die-length trav, the count m of a scan, the step spacing step, 
a reading per second SI, the return rate S2, and the Y-axis drive rate SY are made into a Measuring 
condition, and it remains by the following formulas and is characterized [ 2nd ] by carrying out 
sequential calculation and displaying the measuring time t. 
t=(trav/Sl+trav/S2+k) x (m-ml) 
+ (step/SY)x (m-m 1-1) 

However, ml is a scanned count (ml=0-m-l), and k is internal-processing time amount. 
[0009] 

[Function] Although the measuring time in a measurement machine changes with Measuring conditions, 
all information (movement magnitude, a reading per second, processing time, etc.) required in order to 
find the measuring time is equal to the interior of a measurement opportunity. Therefore, if time amount 
required for measurement can be calculated based on this information and this measuring time is 
displayed, an operating personnel can grasp an end-of-measurement time easily and correctly. Thereby, 
even if it is not an expert, time amount can be utilized effectively and the effectiveness of measurement 
can be raised. 
[0010] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing, the front 
face of the control unit B which performs the measurement-setup section A which drawing 1 is the 
partial front view of the surface-type-like measurement machine in which one example of this invention 
is shown, and enables measurement by 3D mode, and actuation required for various kinds of 
measurement, and ajneasurem ent result — description — the front face which displays data ( an 
exp^si^recor(fgr^)hic fbrm)^ aEscription — the control screen equipped with the detector position 
display D which displays the current position of a display C and a detector 21 on coincidence in a 
different range ( a scale factor) is shown. It is the description of this example which formed the 
measuring-time display E which displays the residual time to the end of measurement automatically in 
this control screen. 

[001 1] There is a display of the X-axis evaluation die length which there is each setting section of the 
several n section which shows for what division criteria die-length L and this L are used among the 
conditioning sections A about the X-axis, and is automatically decided by setup of L and n. On the other 
hand, about a Y-axis, there is a display of the Y-axis evaluation die length which there are step spacing 
(step) and each setting section of the count of a scan (m), and is automatically decided by setup of step 
and m. L can choose two or more numeric values from 0.025 to 80 by one-touch, and also can also input 
the numeric value of arbitration. There is each directions switch of the start of measurement, a stop, a 
return, and the Ohtori turn in the measurement control unit B, and there are over range, a range, a run- 
up, a Y-axis run-up, preliminary measurement, back **, a direction, and each polar selecting switch in it. 
A range is related with the count of measurement for [ which performs preliminary measurement in 
advance of this measurement ] adjustment about magnifying power. A run-up is the scan of the section 
preceded with this measurement section, and back ** is the scan of the section which follows this 
measurement section. Traverse die-length trav mentioned above is calculated by after [ Lxn+ run-up die- 
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length + ] ****. 

[0012] drawing 2 — a front face - description - they are signal processing of a measurement machine, 
and the block diagram of a display. CPU (central processing unit) from which ten become a common 
bus among drawing and 11 becomes a control center, RAM (random access memory) 12 remembers 
various data to be, ROM (read only memory) in which 13 stored various programs, the CRT display 
with which 14 can display the whole screen of drawing 1 , and 15 are the controller. In this example, a 
Measuring condition is memorized to RAMI 2, and the program of measuring-time calculating is stored 
inROM13. 

[0013] Drawing 3 is a flow chart which shows roughly the measuring-time count and the display process 
which are performed by CPU1 1 . This processing is started when the start switch Bl currently displayed 
on the measurement control unit B on the screen of drawing 1 is pushed, it reads first the Measuring 
condition set up in the conditioning section A in step SI, and memorizes it to RAMI 2. Subsequently, in 
step S2, the measuring time t required by the end of measurement is calculated from the given 
Measuring condition. And if this time amount t is expressed to the measuring-time display E of drawing 
1 as step S3, it will judge whether it is measurement termination by the following step S4. Here, if 
judged with it not being measurement termination, it will return to step SI and the same processing will 
be repeated. 

[0014] It is as follows when measuring-time count of drawing 3 is explained about the 3D mode of 
drawing 5 . Namely, besides traverse die-length trav and the count m of a scan which were mentioned 
above, and the step spacing step Traverse die-length trav The reading per second SI at the time of 
scanning with a detector 21, the return rate S2 which returns a detector 21 to a scan start point at high 
speed at the time of one scan termination, and the Y-axis drive rate S Y which only the predetermined 
step spacing step makes carry out the step of the detector 21 which returned to the scan start point to Y 
shaft orientations are applied to a Measuring condition. It remains by the one following and the 
measuring time t is computed for every scan termination. 
[0015] 
[Equation 1] 

t=(trav/Sl+trav/S2+k) x (m-ml) 
+ (step/SY)x (m-m 1-1) 

However, ml is a scanned count (ml=0-m-l), and k is internal-processing time amount. 
[0016] The thing of system propers, such as the latency time until the shaft moved before measurement 
initiation is stabilized, and the transfer time until it transmits measurement data to memory, is contained 
in the internal-processing time amount k with one above. Moreover, the scanned count ml decreases 
every [ 1 ] towards 0 to (m-1), whenever one scan is completed. For this reason, the several 1 measuring 
time will be shown, carrying out sequential reduction of the residual time from measurement initiation 
to the end of measurement. Although the measuring time t is only temporarily shown fixed when not 
using this scanned count ml by several 1 (referred to as ml=0), this is also one direction for use. 
[0017] 

[Effect of the Invention] By according to this invention, comp uting automatically an d displaying from 
the Measuring condition which was able to give the residual time to the end of measuremen t: as stateH 
above, the measuring time can be grasp gdea sily and" correctly also by the unskilled operato r, and the 
time amount can be utilizedj Er other ap gl ications. M oreover, since it becomes clear before time amount 
required""fbrTtteasttfen^ the measurement which set up the impossible Measuring condition 

is beforehand avoidable. Furthermore, when performing the same measurement, there is also an 
advantage which can discover the mistake of a setup. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to a drawing, the front 
face of the control unit B which performs the measurement-setup section A which drawing 1 is the 
partial front view of the surface-type-like measurement machine in which one example of this invention 
is shown, and enables measurement by 3D mode, and actuation required for various kinds of 
measurement, and a measurement result — description — the front face which displays data ( an 
expansion record graphic form) ~ description - the control screen equipped with the detector position 
display D which displays the current position of a display C and a detector 21 on coincidence in a 
different range ( a scale factor) is shown. It is the description of this example which formed the 
measuring-time display E which displays the residual time to the end of measurement automatically in 
this control screen. 

[001 1] There is a display of the X-axis evaluation die length which there is each setting section of the 
several n section which shows for what division criteria die-length L and this L are used among the 
conditioning sections A about the X-axis, and is automatically decided by setup of L and n. On the other 
hand, about a Y-axis, there is a display of the Y-axis evaluation die length which there are step spacing 
(step) and each setting section of the count of a scan (m), and is automatically decided by setup of step 
and m. L can choose two or more numeric values from 0.025 to 80 by one-touch, and also can also input 
the numeric value of arbitration. There is each directions switch of the start of measurement, a stop, a 
return, and the Ohtori turn in the measurement control unit B, and there are over range, a range, a run- 
up, a Y-axis run-up, preliminary measurement, back **, a direction, and each polar selecting switch in it. 
A range is related with the count of measurement for [ which performs preliminary measurement in 
advance of this measurement ] adjustment about magnifying power. A run-up is the scan of the section 
preceded with this measurement section, and back ** is the scan of the section which follows this 
measurement section. Traverse die-length trav mentioned above is calculated by after [ Lxn+ run-up die- 
length + ] ****. 

[0012] drawing 2 - a front face ~ description ~ they are signal processing of a measurement machine, 
and the block diagram of a display. CPU (central processing unit) from which ten become a common 
bus among drawing and 1 1 becomes a control center, RAM (random access memory) 12 remembers 
various data to be, ROM (read only memory) in which 13 stored various programs, the CRT display 
with which 14 can display the whole screen of drawing 1 , and 15 are the controller. In this example, a 
Measuring condition is memorized to RAM 12, and the program of measuring-time calculating is stored 
in ROM13. 

[0013] Drawing 3 is a flow chart which shows roughly the measuring-time count and the display process 
which are performed by CPU1 1. This processing is started when the start switch Bl currently displayed 
on the measurement control unit B on the screen of drawing 1 is pushed, it reads first the Measuring 
condition set up in the conditioning section A in step SI, and memorizes it to RAM 12. Subsequently, in 
step S2, the measuring time t required by the end of measurement is calculated from the given 
Measuring condition. And if this time amount t is expressed to the measuring-time display E of drawing 
1 as step S3, it will judge whether it is measurement termination by the following step S4. Here, if 
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judged with it not being measurement termination, it will return to step SI and the same processing will 
be repeated. 

[0014] It is as follows when measuring- time count of drawing 3 is explained about the 3D mode of 
drawing 5 . Namely, besides traverse die-length trav and the count m of a scan which were mentioned 
above, and the step spacing step Traverse die-length trav The reading per second SI at the time of 
scanning with a detector 21, the return rate S2 which returns a detector 21 to a scan start point at high 
speed at the time of one scan termination, and the Y-axis drive rate S Y which only the predetermined 
step spacing step makes carry out the step of the detector 21 which returned to the scan start point to Y 
shaft orientations are applied to a Measuring condition. It remains by the one following and the 
measuring time t is computed for every scan termination. 
[0015] 
[Equation 1] 

t=(trav/Sl+trav/S2+k) x (m-ml) 
+ (step/SY)x (m-m 1-1) 

However, ml is a scanned count (ml=0-m-l), and k is internal-processing time amount. 
[0016] The thing of system propers, such as the latency time until the shaft moved before measurement 
initiation is stabilized, and the transfer time until it transmits measurement data to memory, is contained 
in the internal-processing time amount k with one above. Moreover, the scanned count ml decreases 
every [ 1 ] towards 0 to (m-1), whenever one scan is completed. For this reason, the several 1 measuring 
time will be shown, carrying out sequential reduction of the residual time from measurement initiation 
to the end of measurement. Although the measuring time t is only temporarily shown fixed when not 
using this scanned count ml by several 1 (referred to as ml=0), this is also one direction for use. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] By according to this invention, computing automatically and displaying from 
the Measuring condition which was able to give the residual time to the end of measurement, as stated 
above, the measuring time can be grasped easily and correctly also by the unskilled operator, and the 
time amount can be utilized for other applications. Moreover, since it becomes clear before time amount 
required for measurement measuring, the measurement which set up the impossible Measuring condition 
is beforehand avoidable. Furthermore, when performing the same measurement, there is also an 
advantage which can discover the mistake of a setup. 

[Translation done.] 
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